New studies of moesin function during Drosophila oogenesis show that Dmoesin tethers actin to the oocyte membrane. Interestingly, Dmoesin and an intact cortex are also required to stabilise ooycte polarity.
In eukaryotic cells, a global axis of polarity is established using two general mechanisms. In one, an oriented cytoskeleton is assembled which directs polar intracellular transport. In the other, cells establish stable marks within the actin-rich cortex which serve as reference points to capture and concentrate specific polar cell markers as they pass by. Often these systems work in tandem [1] , so that cells polarize their cytoskeleton with respect to an existing cortical cue. Determinants of polarity are then transported along cytoskeletal filaments to this site, where they become anchored, amplifying the polar signal.
To establish anterior-posterior polarity during Drosophila oogenesis, microtubules direct the transport of oskar mRNA to one end of the oocyte, which then defines the future posterior pole of the embryo [2] [3] [4] . Two new studies [5, 6] of the function of the sole Drosophila member of the ezrin-rodexin-moesin (ERM) protein family [7] , Dmoesin, have now shown that an actin-based cortical anchor is required to maintain this polarised distribution of oskar mRNA.
The large cells of the Drosophila egg chamber make it an excellent system for identifying genes involved in the generation of cell polarity. Early on during oogenesis, a microtubule organising centre (MTOC) forms within the oocyte, which directs the transport of new synthesized materials along microtubules from the nurse cells into the developing oocyte [8] . Then, at stages 7-8, the oocyte microtubule cytoskeleton undergoes a dramatic re-organisation in response to a signal from the overlying posterior follicle cells [8] . The MTOC is disassembled and microtubules become nucleated at the anterior cortex of the oocyte, generating a gradient of microtubules with their 'plus' ends tightly focused at the posterior pole [9] (Figure 1) . As microtubule inhibitors [10] and mutations which disrupt microtubule organisation [11] or microtubule motor function [10] block the proper localization of polar markers such as oskar mRNA, microtubules are thought to play a critical role in the establishment of oocyte polarity.
Although the evidence that microtubules contribute to the establishment of oocyte polarity is compelling, the role of the actin cytoskeleton in this process is Interestingly, the activation of Dmoesin by phosphorylation of conserved residue threonine 559 may be a rate-limiting step in the localisation of oskar mRNA, because expression of a mutated, phospho-mimetic form of Dmoesin in the wild-type was found to increase the accumulation of posterior determinants at the pole of the oocyte [5] . This also suggests that the mechanisms regulating Dmoesin activity are likely to be conserved between Drosophila and mammalian cells [6] . Two other actin-binding proteins, tropomyosin II [13] and Cap [14] , are also required to anchor oskar mRNA at the posterior end of the oocyte.
In sum, the data suggest that, during oogenesis, oskar mRNA is first transported to the ends of microtubules by the plus-end directed motor kinesin I [15] . Then, upon arrival at the posterior pole of the oocyte, oskar mRNA becomes tethered at the cortex. In other systems, tropomyosins and activated ERM proteins [7] help assemble parallel bundles of actin filaments, for example in muscle and in microvilli. Therefore the precise architecture of the actin cortex is likely to be critical for oskar mRNA binding.
Is there something special about the cortex at the posterior pole of the Drosophila oocyte that enables it to function as an anchor for oskar mRNA? At present, the only evidence for the existence of a distinct oocyte posterior domain is the localisation of the small GTPase Rab11 [16] . Rab11 is found at the posterior pole of the oocyte in the wild type and in egg chambers with a defective polar microtubule array. It seems unlikely that Dmoesin has a specific function at the posterior pole of the oocyte, however, because Polesello et al. [5] found that both Dmoesin and its activated derivative are uniformly distributed along the oocyte cortex. Moreover, both groups [5, 6] found that germline Dmoesin is also needed to maintain the tight apposition of actin filaments and the lateral oocyte membrane.
In a study [17] designed to test the existence of a posterior anchor, labeled oskar mRNA was injected into oocytes at different stages in their development. Surprisingly, a proportion of the injected mRNA pool became localised at the posterior pole, before and after the dissolution of the polar microtubule array at stage 10B, even in the absence of microtubules. Although this implies the presence of a differentiated posterior cortex, the data may simply reflect the existence of a 'feedforward' system. As Oskar protein binds oskar mRNA [2, 3] , newly synthesized or injected oskar mRNA will preferentially bind previously localised Oskar complexes at the pole. Similar mechanisms are likely to operate in many systems, helping to break cellular symmetry by ensuring that initial differences in the localisation of polar determinants are accentuated over time. Thus, it is not clear from existing data whether the oocyte cortex is subdivided into distinct posterior, lateral and anterior domains. The alternative is that the posterior pole of the ooycte is defined solely by the axis of microtubule polarity, and it remains a mystery how the polar microtubule array is established.
The existence of a cortical anchor for posterior determinants is likely to serve several related functions. First, an anchor is absolutely required to maintain the polar localisation of posterior determinants during 'cytoplasmic streaming', when the ooplasm swirls in a washing-machine-like vortex [8] . In fact, oskar mRNA must remain tethered at the cortex until early embryogenesis [18, 19] . Second, an anchor may also be required at late stages to capture residual posterior determinants as they enter the oocyte from nurse cells [13] . Finally, the anchor may be an important element of the feedforward loop described above, helping to break oocyte symmetry by generating a molecular memory of prior mRNA and protein localisation.
In conclusion, the data from the functional analysis of Dmoesin [5, 6] , together with previous work [13, 18, 19] , make a convincing case for the existence of a stable population of actin filaments which bind oskar mRNA complexes, maintaining their polar distribution through oogenesis and early embryogenesis. The actin cortex appears to play a similar role as an anchor during the localization Ash1 mRNA in budding yeast [14] and during polar growth in fission yeast [1] . As many of the molecules involved appear not be conserved -for example, moesin is not present in yeast -this may be an example of convergent evolution, where cells from different lineages have invented a similar means of generating an end.
